Betulinic acid derivative B10 inhibits glioma cell proliferation through suppression of SIRT1, acetylation of FOXO3a and upregulation of Bim/PUMA.
Glioma is the most common primary malignant tumor of the central nervous system. B10 is a new glycosylated derivative of betulinic acid with enhanced cytotoxic activity. The present study was designed to explore the molecular mechanism underlying the anticancer effect of B10 in glioma cells. 25-50μM B10 resulted in a significant decrease of cell viability and BrdU incorporation. 25-50mg/kg B10 significantly reduced the implanted tumor weight and volume in nude mice. Activation of apoptosis was found in glioma cells when the cells were exposed to B10, as evidenced by increased number of TUNEL-stained cells, increased caspase 3 and 9 activities, and Bax and cleaved PARP expression. B10 caused a significant decrease in mitochondrial oxygen consumption rate, mitochondrial complex I, II, III, IV, and V activities, and ATP level, and increase of mitochondrial ROS production, indicating the induction of mitochondrial dysfunction. B10 reduced the expression of sirtuin (SIRT) 1 and resulted in an increase in forkhead box O (FOXO) 3a expression and acetylation. Activation of SIRT1 by SRT-1720 and downregualtion of FOXO3a using shRNA significantly inhibited B10-induced cytotoxicity. B10 markedly increased the expression of Bim and PUMA. Downregualtion of FOXO3a or activation of SIRT1 significantly inhibited B10-induced increase of Bim and PUMA expression. Downregualtion of Bim or PUMA could suppress B10-induced increase of Bax expression. Moreover, B10-induced cytotoxicity was significantly suppressed by downregulation of Bim or PUMA. In summary, we identified B10 as a potent therapeutic candidate for glioma treatment and SIRT1-FOXO3a-Bim/PUMA axis as a novel therapeutic target.